Heller ehrman White & mcauliffe LLP 
Sheet 1 of'12 

Title: HIGH THROUGHPUT DIRECTED EVOLUTION BY 

RATIONAL MUTAGENESIS 
Applicant: VEGAetal. 

Filed: December 17, 2001 Appl. No.. 10/022,249 

Examiner: Unassigned. Art Unit: 1643 

Our Docket No.: 37851-0911 



CO 
<D 



o 

JO -Q 

a? _o 

"a. <-> 

E 
o 
o 





c 




c 


0 


c 


0 


G 


0 


G 


© 





000 
000 
000 
000 
000 

• •0 

• 00 

• •0 

• •0 

• •0 

• 00 

000 

f • • I 



00000 
00000 
00000 
00000 
OOOOG 

00000 
00000 
00000 
00000 
00000 
00000 
00000 

rm 



0000000 

0000000 



0 0 00 000 I 

00000000 1 



0000000 



o 

o 

o 

o 
c 

CD 




CO o 

fee 



000 
000 
000 
000 
000 

000 

000 

000 
000 
000 
0 0 0 



00000 
00000 
00000 
30000 
00000 
00000 

00000 
00000 
00000 

00000 

00000 



0 0 0 0 0 0 0 0 

0000000 1 



HELLER EHRMAN WHITE & MCAULIFFE LLP 
Sheet 2 of 12 

Title: HIGH THROUGHPUT DIRECTED EVOLUTION BY 

RATIONAL MUTAGENESIS 
Applicant: VEGA et al. 

Filed: December 17, 2001 Appl. No.: 10/022,249 

Examiner: Unassigned. Art Unit: 1643 

Our Docket No.: 37851-0911 




00000000 
00000000 
00000000 
00000090 
00000000 
tlOIMM 
MOMIM 

• •OIMM 
MOIMM 

• •0 t ••• 9 
ttOttllt 

ttottttt 



• •••tin 

rrr 



• Mill 



O 

s 

o 

o 
o 

o 




CO o 



0 
0 
0 
0 
0 

• 
t 



00000000 
00000000 
00000000 
00090000 
©00 00000 

• •omit 

Ittllttl 
•••••••• 

•••••••• 

t tlttt tt 
• It tit t 



t' t ttt ttt 



Heller Ehrman White & mcAuliffe LLP 
Sheet 3 of 12 

Title- HIGH THROUGHPUT DIRECTED EVOLUTION BY 

RATIONAL MUTAGENESIS 
Applicant: VEGA et al. 

Filed December 17, 2001 Appl. No. 10/022,249 

Examiner: Unassigned- Art Unit: 1643 

Our Docket No.. 37851-091 1 



8 

5 



| 
8 

O 

c: 

§ 




o 

E 
o 

o 

o 
c 




CO o 
I — o 



0 
0 
0 

o 
© 
• 
t 
t 

t 



000 
000 
000 
000 
©0 0 

• ft 



00000 
00000 
00000 
©000G 
00000 

• •••• 



• •• 

• •• 

• ft 
§• t 

• •• 

rm 



• •••• 
ttttt 

Hill 



rrmi 



^6 
c: 



o 



CD 
CO 



CO 

o .2 
E.E 

P | 
<D 



n 



HELLER EHRMAN WHITE & MCAULIFFE LLP 
Sheet 4 of 12 

Title: HIGH THROUGHPUT DIRECTED EVOLUTION BY 

RATIONAL MUTAGENESIS 
Applicant: VEGA et aL 

Filed- December 17, 2001 Appl. No.: 10/022,249 
Examiner: Unassigned. Art Unit: 1643 

Our Docket No.: 37851-091 1 






c 


r° 


c 


0 


c 


0 


c 


0 


G 


0 





00 
00 
00 
00 
00 

• • 

• • 

t • 
ft 

• t 



000000 
000000 
000000 
000000 
0000QQ 
Omil 

()••••• 

0»UM 
Olllll 
Olllll 
Olllll 



• Ulttll 



lllllll 



• milt 



• I I 1 1 1 1 1 1 

• lllllll 




o 
E 
E 

D 

E 



0 
0 
0 
0 

© 
• 

I 

I 
I 
I 
• 



00000000 
00000000 
00000000 
03000000 
0OOOOOQ0 

•••••••I 

!!•••••• 

•lllllll 
•••••••I 

•••••••• 

•••••••• 

lllllll 



iiiiii 



D 
N 



o 
c 

o 



o 

<L> 

> 



E 

CO 

o 



CO 
CD 

CD 



o 

CD 
CD 

o> 



c 
o 
o 



CO 

'co 

CD 
CD 

cn 



<L> 



CO 

CD .>> 

.8 w ° s- 

3 O r <D 

EM— ♦ — 
S2 a> 



CO 
CD 



2 



CD 

o 
o 



CD 

c= 
o 



2 g 



CD 
-♦— ' 

_CD _ 

E 
o 
o 



o 



CO 

e 

ft MM 

> 

o 



E 

CO 

o 



o 

-4— » 

I 



CO 

co y-s 

I 2 E 
<~>. o 

E 




CD 



- 



- 
- 



□ 



Heller Ehrman White & mcauliffe LLP 

Sheet 5 of 12 

Title: HIGH THROUGHPUT DIRECTED EVOLUTION BY 

RATIONAL MUTAGENESIS 
Applicant: VEGA et aL 

Filed: December 17, 2001 Appl. No.: 10/022,249 

Examiner: Unassigned. Art Unit: 1643 

Our Docket No.: 37851-091 1 








0 




0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


© 


0 


© 


• 


© 


• 


• 


• 


• 


t 


• 


• 


t 


• 


• 


• 


• 


• 


• 


• 


• 


• 



0 
0 
0 
0 

© 
t 

I MUM 
WWW 



0000 
0000 
0000 
0000 
0000 

• •Ol 

• •Of 

• •Of 

• •o« 

• •ot 

• •ot 

• •ot 



0000 
0000 
0000 
0000 
0 0 0 0 

• ••• 

• ••• 

• ••• 

• ••• 

• ••• 

• ••• 

• ••• 



WW 



rrm 



• t • • 



o 
a 



0 
0 
0 
0 
0 
• 





0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 



000 
000 
000 
000 
000 

• •• 

• •• 

• •• 

• •• 

• •• 

• •• 

• •• 

WWW! 



00000 
00000 
00000 
00000 
00000 

• •••• 

• •••• 

• •••• 

• •••• 

• •••• 

• •••• 

• •••• 
rrrr 



• 1 1 1 ii 1 1 



o 

N 



O 

C 

O 



CO 
CD 

CD 



O 
CD 



E 

CO 

o 



CD 

cz 

CD 
C7> 



o : 



CO 

'to 

CD 

c 

CD 

a 



o 
o 



CD 

.S2 5 
w — 

CD ^ _ 

o> a co 



> 

□ a> c 

E «2 IS CD 

a O C 

M CD 

Q_ CP 



fee 



CO 
CD 
l_ 

CL 

X 

CD 



d 

JQ _Q 
— I 
CD £ 
CD O 
CL O 

E 
o 
o 



E 

JQ 



E 

CO 

o 



o 

i 



T3 

E 

CO 

o 



o 
E 



CD 

o 



- 



P B 0 



HELLER EHRMAN WHITE & McAULIFFE LLP 
Sheet 6 of 12 

Title HIGH THROUGHPUT DIRECTED EVOLUTION BY 

RATIONAL MUTAGENESIS 
Applicant: VEGA et aL 

Filed. December 17, 2001 Appl. No.: 10/022,249 

Examiner: Unassigned. Art Unit* 1643 

Our Docket No.. 37851-09] 1 



-2 

o 



CM 



CO 



0 0 0 0 0 

0 0 0 0 0 

0 0 0 0© 

© © © © © 

© © © © © 



o 

<L> 



rvj 
o 
o 

J 



K5 



E 



00000000 
0000G0GG 

0©0@©©©0 

©©@©@©@© 

©©©©©©©© 



• • t • • 

• • • • • 

• • • • • 

• • • • • 



< 

CVI 

o 

Li_ 



CN 

o 
o 

I 



CO 



CO 

c 

(D 

CD £ 



CO 
O 
CD 



O 



O 

<L> 
O 
CO 

o 



HELLER EHRMAN WHITE & MCAULIFFE LLP 
Sheet 7 of 12 

Title. HIGH THROUGHPUT DIRECTED EVOLUTION BY 

RATIONAL MUTAGENESIS 
Applicant: VEGAetal. 

Filed: December 17, 2001 Appl. No.: 10/022,249 

Examiner: Unassigned. Art Unit: 1643 

Our Docket No.: 37851-0911 




(dJO) X}isii9}ui ©ouaosajony 



Heller Ehrmw White & Mc auliffe LLP 
Sheet 8 of 12 

Title: HIGH THROUGHPUT DIRECTED EVOLUTION BY 

RATIONAL MUTAGENESIS 
Applicant: VEGAetal. 

Filed: December 17, 2001 Appl. No.: 10/022,249 
Examiner: Unassigned- Art Unit: 1643 

Our Docket No.: 37851-0911 



Quantification of unknown AAV infectious particles by 

TREE 



tj8 MV GFP(1E+5 ip) 
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t0 for AAV LacZ 1 and 2 

t/S for AAV LacZ 3 
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tjg AAV GFP(1E+6 ip) 
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10 20 30 40 50 60 

1 MPG^EIVIiCVPSDU^EHLPGXSDSFVSP^ABKEWELPPDSDMDLNLIEQAPLrVAEKLQ 60 

2 MPGJFTEIVIiCVPSDLDEHLPGXSDSFVNW 60 

3 MPGFYEIVLXVPSDLDEHLPGJSNSFV^ 60 

4 MPG.FYEIVLJCVPSDLDEHLPGXSNSFVNWVASKEWELPPDSD 60 

5 MPG£^EIVLKVPSDLDEHLPGXSDSFVSWVA£KE 6 0 

6 MPGi^EIVIJCVPSDLDGHLPGXSDSFVNWVAJSTKEWELPPDSD^ 60 

7 MATi^EVIVRVPFDVEEHLPGJSDSFVDJVVTGQIWELPPESDLNLTLVEQPQLTVADRIR 60 
C M**FYE** : *VP*D***HLPGXS+SFV:PW****WELPP*SD**+*L*EQ**LTVA**** 

70 80 90 100 110 120 

1 RDFLVQWRRVSKAPEALFFVQFEKGJETSyFHLHILVETTGViCSWLGRFLSQIRDKLVQTI 12 0 

2 RDFLVQWRRVSKAPEALFFVQFEKGSSYFHLHILVETTGViCSMVLGRFLSQIRDKLVQTI 120 

3 RE FI» VE WRRVS KAPE ALFFVQFEKGJ5TT YFHLHVL I ETI GVJCSMWGR YVS Q I KE KLVTR I 12 0 

4 REFLVEWRRVSKAPEALFFVQFEKGOTYFHLHVLIETIGVJCSMWGRYVSQIKEKLVTRI 12 0 

5 REFLVEWRRVSKAPEALFFVQFEKGDSyFHLHILVETVGVJCSMVVGRYVSQIKEKLVTRI 120 

6 RDFLTEWRRVSKAPEALFFVQFEKGSSYFHMHVLVETTGViCSMVLGRFLSQIREKLIQRI 12 0 

7 RVFLYEWNKFSKQ-ESKFFVQFEKGSEYFHIiHTLVETSGISSMVLGRYVSQIRAQLVKVV 119 
C R:FL + +W***SK**E**FFVQFEKG+:YFH*H:L+ET:G**SMV:GR^ : SQI : : *L* : :* 

130 140 150 160 170 180 

1 YRGXtf PTLPNWFAVTKTRNGAGGGNKVVDECY I PNYLLPKTQPELQWAWTNMEE YISACL 180 

2 YRGXSPTLPNWI^AVTKTRNGAGGGNKVVDECYI PNYLLPKTQPELQWAWTNMEEYISACL 180 

3 YRGVEPQLPfcTWFAVTKTRNGAGGGNKVVDDCYIPNYLLPK^ 180 

4 YRGVSPQLPNWFAVTKTRNGAGGGNKVVDDCYI PfcJYLLPKrQPELQWAWTNMDQYLSACL 180 

5 YRGVEPQLPNWFAVTKTRNGAGGGNKVVDDCYI PNYLLPKrQPELQWAWTNMDQY I SACL 180 

6 YRGX^PTLPNWFAVTKTRNGAGGGNKVVDECYI^ 180 

7 FQGXSP Q I ND WVA I T KVKK - -GGANKWDSGYI PAYLLPKVQPELQWAWTNLDEYKLAAL 177 
C **G:i?P : ***W*A*TK*****GG*NKVVD : *YIP*YLLPK*QPELQWAWTN* : : Y: *A*L 

190 200 210 220 230 240 

1 NLAERKRLVAQHLTHVSQTQEQNKENLNPNSDAPVIRSKTSARYMEIiVGWIiVDRGITSEK 24 0 

2 NLAERKRLVAHDLTHVSQTQEQNKENLNPN^ 240 

3 NLAERKRLVAQHIrTHV5QTQEQNKENQNPNSDAPVIRSKT5ARYMELVGWLVDRGITSEK 24 0 

4 NLAERKRLVAQHIrTHVSQTQEQNKENQNPNSDAPVIRSKTSARYMELVGWLVDRGITSEK 24 0 

5 NIAERKRLVAQHLTHVSQTQEQNKENQNPNSDAPVIRSKTSARYMELVGWLVDRGirSEK 240 

6 NLTERKRLVAQHLTHVSQTQEQNKENQNPNSDAPVIRSKTSARYMEL VGWLVDKG1TSEK 24 0 

7 NLEERKRLVAQFIrAESSQRS -QEAASQREFSADPVIKSKTSQKYMALVNWLVEHGITSEK 23 6 
C NL+ERKRLVA*4^***SQ***Q**** + ***S**PVI*^ 

250 260 270 280 290 300 

1 QW I QEDQAS YI S FNAAStf S£SQXiCAALDNAGKIMALTKS APD YLVGPAP PAD I KTNR.I YR 3 00 

2 QW I QEDQAS YI SFNAASNSifcSQXiCAALDNAGKIMALTKS APDYLVGPAP PAD I KTNRIYR 300 

3 QWI QEDQAS YI SFNAASi^Si?SQX2CAAIiDNASKIMSLTKTAPDYIiVGSNPPED ITKNRIYQ 300 

4 QWI QEDQAS YI S FNAAS2/S-RSQXXAALDNAS KIMS LTKTAPDYLVGSNP PED I TKNRI YQ 30 0 

5 QWIQEDQAS YISFNAASWSRSQX1CAALDNASKIMSLTKTAPDYLVGQNPPEDISSNRIYR 3 00 

6 QW I QEDQAS YI S FNAAStf Si^SQXiCAALDNAGKIMSLTKTAPDYLVGQQPVEDI S SNRI YK 300 

7 QW I QENQES YLS FNSTGWS.RS QXiCAALDNATKI MS LTKS AVD YLVGS S VPED I S KNRI WQ 296 
C QWIQE*Q*SY*SFN***tfS£SQXiCAALDNA: KIM+LTK: A*DYLVG : : **+DI : :NRI* : 

310 320 330 340 350 360 

1 ILEI^GYEPAYAGSVFLGWAQKRFGKRNTIWLFGPATTGKT^IAEAXAHAVPFYGCVNWT 360 

2 ILELNGYDPAYAGSVFLGWAQKRFGKRNTIWLFGPArTG^ 360 

3 I LELNGYD PQ YAAS VFLGW AQKKFGKRNT I WLFGPATTGKTNI AE AX AHAVPF YGCVNWT 3 60 

4 I LELNGYD PQYAASVFLGWAQKKFGKRNTIWLFGPATTGKr^IAEAXAHAVPFYGC 360 

5 ILEMNGYDPQYAASVFLGWAQKKFGKRNTIWLFGPACTGKT^ 3 60 

6 I LELNGYDPQYAAS VFLGWATKKFGKRNT I WLFGPATTGKTNI AEAXAHrVPFYGCVNWT 3 60 

7 I FEMNGYDPAYAGS I LYGWCQRS FNKRNTVWL YGPATTGKFtf I AEAXAHTVP F YGCVNWT 356 
C I*E+NGY*P : YA: S***GW*** : F * KRNT * WL * GPATTGKrNT AE AXAH + VP F YGC VNWT 



FIG. 5A 
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370 380 390 400 410 420 

NENF P FND C VD KM V I WWE E Gi<2tfT AKVVES AKA I L GGS KVR VD Q KC KS S AQ XD P TP V I VTS 420 

NEtfFPENDCVDKMVIFWEEGJCOT^ 420 

NEMFPFATDC VDKMVI WWEEGiCMTAKVVESAKAI LGGS KVRVDQKCKSS AQ JEPTP VI VTS 420 

NEtfFPFNDCVDKMVIWWEEGJCOTAKVTO 42 0 

NE^i^PFOTCVDKMVIPv^EEGKOTAKW 42 o 

NENFPFMDCVDKMVIP^EEGiCMTAKWESAKAIL^ 420 

NENFPFItfDCVDKML I PiAtfEEGiCMTNKVVESAKAI LGGS KVR VDQKCKSSVQXDS TP VI VTS 416 
NENFVFNDC VDKM * I WWEEGJCMT * KWESAKAI LGGS KVR VDQKCKS S * QX+ * TPVI VTS 

430 440 450 460 470 480 

OT^CAVXIJGNSTTFEHOQPLQDRMFKFELrRRLEHDFGiCVrKQEVKEFFRWAQDHVTEV 4 80 

imiMCAVXDGNSTTFEHQQPLQDRMFKFELrRRLEHDFGiCVrKQEVKEFFRWAQDHVTEV 4 80 

tfTNMCAVXDGNSTTFEHQQPLQDRMFKFELrR^ 4 80 

WTNMCAVXDGNSTTFEHQQPLQDRMFKFELrRRLDHDFGiCVrKQEVKDFFRWASDHVTDV 480 

NTNMCAVXDGNSTTFEHQQPLQDRMFKFELrKRLEHDFGiCVrKQEVKDFFRWASDHVTEV 4 80 

i^NWCAVXI?GNSTTFEHQQPLQDRMFKFELraRLDHDFGiCVTKQE 480 

NTNMCWVDGNSTTFEHQQPLEDRMFKFELTK^^ 4 7 6 

NTNftfC*V*DGNSTTFEHQQPL*DRMFKFELr-fRL : *DFGX*TKQEVK+FF*WA :***+: V 

490 500 510 520 

AHEFYVRitGGANKRPAPDDADKSE PKRA CPS VAD PS TSD AEG 522 

AHEFYVRJCGGANKRPAPDDADKSEPKRA C PS VAD PS TSD AEG 522 

AHEFYVRJCGGAKKRPASKDADVSEPKRQ CTSLAQ PTTSDAEA 522 

AHEFYVRJCGGAKKRP AS ND AD VS E P KRQ CTSLAQPTT SJDAEA 522 

THEFYVRJCGGARKRPAPNDAD ISEPKRA CPS VAQPS TSD AE A 522 

EHEFYVKiCGGAKKRPAPSDAD ISE PKRV RES VAQ PS TSD AE A 522 

THEFKVPREIAGTKGAEKSLKRPLGDVTNTSYKSLEKRARLSFVPETPRSSDVTVDPAPL 53 6 
:HEJ?**V+***A: ***A ::***. **★**. +:*:*;* : ***A* : 

530 540 550 560 570 580 

APVDFADRYQNKCSRHAGMLQMLFPCKTCERMNQNFNICFTHGTRDCSECFP- -GVSESQ 580 

APVDFADRYQNKCSRHAGMLQMLFPCKTCERMNQNFNICFTHGTRDCSECFP- -GVSESQ 580 

P-ADYADRYQNKCSRHVGMNLMLFPCKTCERMNQISNVCFTHGQRDCGECFPGMSESQPV 5 81 

P-ADYADRYQNKCSRHVGMNLMLFPCKTCERMNQISNVCFTHGQRDCGECFPGMSESQPV 5 81 

P-TOYADRYQNKCSRHVGMNLMLFPCRQCERMNQNVDICFTHGVMDCAECFP-VSESQPV 580 

S - INYADRYQNKCSRHVGMNI/MLFPCRQCERMNQNSNICFTHGQKDCLECFP - - VSESQP 579 

RPLNWNSRYDCKCD YHAQFDNI SNKCDECEYLNRGKNGC I CHNVTHCQ I CHG 588 

: : :+:**RY**KC**H:**: : ****C: :CE**N*: :*:C**H*: :*C.*C**. . : :+ : : : 

590 600 610 620 
PWRKRTYRKLCAIHHLLGRAPEIACSACDLVNVDLDDCVSEQ 623 
P WRKRTYRKLCAIHHLLGRAPE I ACS ACDLVNVDLDDCVSEQ 623 
S WKKKTYQKLCP IHHI LGRAPE I ACSACDLANVDLDDCVSEQ 624 
SVVKKKTYQKLCPIHHILGRAPEIACSACDLANVDLDDCVSEQ 624 
SVVRKRTYQKLCPIHHIMGRAPEVACSACELANVDLDDCDMEQ 623 
VS WKKAYQKLCYIHHIMG- KVPDACTACDLVNVDLDDCI FEQ 621 
IPPWEKENLSDFGDFDDANKEQ 610 



FIG. 5B 



